Effects of AZD3480, a neuronal nicotinic acetylcholine receptor agonist, and donepezil on dizocilpine-induced attentional impairment in rats.
Nicotinic acetylcholine systems play major roles in cognitive function. Nicotine and a variety of nicotinic agonists improve attention, and nicotinic antagonist exposure impairs it. This study was conducted to investigate the effect of a novel nicotinic receptor agonist at α4β2 nicotinic receptors (AZD3480) on attention and reversal of pharmacologically induced attentional impairment produced by the NMDA glutamate antagonist dizocilpine (MK-801). Adult female Sprague-Dawley rats were trained to perform an operant visual signal detection task to a stable baseline of accuracy. The rats were then injected subcutaneously following a repeated measures, counter-balanced design with saline, AZD3480 (0.01, 0.1, and 1 mg/kg), dizocilpine (0.05 mg/kg), or their combinations 30 min before the test. The effect of donepezil on the same pharmacologically induced attentional impairment was also tested. A separate group of rats was injected with donepezil (0.01, 0.1, and 1 mg/kg), dizocilpine (0.05 mg/kg), or their combinations, and their attention were assessed. Saline was the vehicle control. Dizocilpine caused a significant (p < 0.0005) impairment in percent correct performance. This attentional impairment was significantly (p < 0.0005) reversed by 0.01 and 0.1 mg/kg of AZD3480. AZD3480 by itself did not alter the already high baseline control performance. Donepezil (0.01-1.0 mg/kg) also significantly (p < 0.005) attenuated the dizocilpine-induced attentional impairment. AZD3480, similar to donepezil, showed significant efficacy for counteracting the attentional impairment caused by the NMDA glutamate antagonist dizocilpine. Low doses of AZD3480 may provide therapeutic benefit for reversing attentional impairment in patients suffering from cognitive impairment due to glutamatergic dysregulation and likely other attentional disorders.